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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method capable of cutting a machining object, without developing a 
crack or welding on the surface of the machining object, and 
efficiently. 

SOLUTION: inside the machining object 1, a reforming area is 
formed by radiating a pulse laser beam L onto the predetermined 
line 5 for cutting, under the condition of causing multiple photon 
absorbtion, and making a condensing point P agree with the inside 
of the machining object 1. The pulse laser beam L is a linear 
polarized light, and its direction is controlled so as to be along the 
predetermined line 5 for cutting By splitting the machining object 1 
along the predetermined line 5 for cutting making the reforming 
area a starting point, the machining object 1 can be cut with a 
comparatively small force. Since in the irradiation of the laser 
beam L, the pulse laser beam L is scarcely absorbed on the 
surface 3 of the machining object 1, the surface 3 is not melted 
caused by the formation of the reforming area. Since in the 
reforming area, the size in the direction along the predetermined 
line 5 for cutting can be made relatively larger, the reforming area 




along the predetermined line 5 for cutting can be formed with a small shot number. 
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W/cm 2 ) T£-5 0 A;|/XfStiIx.(f 1 ns~ 2 0 0 ns)!)'»J LV\ ftti. ^ft?©lRfc «fc 3 

* -5 ?m®.<DBi$.i&^ M*-i£. m 4 5 0 u-if iinigi^iiji (199 8^. 1 2 

(OS23l^28l») r@{*U — if — mmt&lC £3 A*'7XKffi<OF ( 3gi5v-^>^J 
[0041] 

[0042] 

(A) iOlWSft : 'W>7 (ISSi) 2? ^ X (f ? 7 0 0 /i m) 50 



(8) 



JP 3722731 B2 2005. 11. 30 



(B) U-lf 

ytm *m&u-ymi&N d : Y k G U-*f 

i&ft : 1 0 6 4 n m 

L'-'tfft.X tfy bmmm : 3. 1 4 X 1 0" 8 c m 2 

Mb&Lmmm : 1 0 0 k H z 

- ^;I/Xtl : 3 0 n s 
&f3 : UJ77 < 1 m J 
u-tf : T E M o o 

(o mftmv>x 

i^-if^aH^T e M 0 o fc*** Mxatf-?s< u-*?y6<D&mmm£T*mytvim 

[0 0 4 3 ] 

/S;bX I/-"lf ^^:cOT'«W^S« tf - ;7 V - iSTi^ tl 5 „ ttttttt 1 U-if 
ftKJ: 11mJLMmWl<Dft%ilci&f$.-zrLrc'? ^ -y (*^«y *X#-y h) <D:*;#£*^ 

. ^77^X^7 F«Oftt«9-ei*0fi?i:45ai!»O*?JT'fe^„ ^* ^ 7 <f <D H A 
T'^-T-^-^tt^Ttffl U>X (C) <Dfemi* 1 0 0 <g„ HfJP$C (NA) #0. 8 0O|^T 
-73, 7^y^<D.&llT>xk?T~5>l3:mftmi'>X (C) <DM#5 0<g. P*lPifc 
(NA) jb*0. 5 5 0l^T'fe5 0 tf — ^ / W - ^ ® # 1 0 ,! (W/cm 2 ) @ in X *f 

tto'DPl&lz? 7 -y *X/K-y h#?g£L. tf- ^/W-^fiA^? < -y *X 

[0 0 44] 

£ Da^ffTiraxtti^ 1 <ortgfltcHi7 l ej£p;£^*5-eT V-+f ftL^jtaxftii^ 1 tfia^u 30 

m$LV>t -5 -y ^?:t.t?iiT'£5. @9(c^-TJ;-5^^^ -y ^SUS 9 U^77 
^A'J^ KfiSc* L, S 1 0 IC^T J: -5 K ^7 ^ -y ^MDlMfi 1 WSffi 3 £ 2 1 icfij 
iSU 0 1 1 tT^-rJ: -5 iciraXttg^ 1 tfmtiZ c i: «fc K> tiUJLttMiVB 1 #<2J»t2 *i3 0 

[0045] 

(2) SISiSEtfiglDWIiliDi^ 

, Mft&iClStt &nft&g.tf 1 X 1 O 8 (W/cin 2 ) W±T*^>'^l/X4i^ 1 /is«T©*fr 40 

©ioiK -t 9 Jrax#ft^ortaHcmii©S®i£#M£tt3o rg©$&S Si — Ijggi 

<^t. &zmmtffti(Dffij&ic&<tLtcm&t^ : ? c t tt-t^ o$*3, gg^tf. #isji 

5?Sfi©±iIi: MtLIS 1 x 1 o lz (W/cm 2 ) T-&3<, v^;l/X^«gdxtf 1 ns~ 50 
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2 0 0 ns#$?3: Ut/>„ 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

(A) iOX*fgi$&J : ->'J3 x '\ (J?£ 3 5 O p m, 4-0^) 

(B) i^-tr* 

ftjgf : ¥*&P-->fli!ligNd:YAGU-1f 
ifeg : 1 0 6 4 nm 

v-*fyt7.#v bmmm ■■ 3 . i4xio-» c » ! 10 

It £ jg L^&Sf : 1 0 0 kHz 
/^JlsXm : 3 O ns 

: 2 0 p J//^/l/X 
IfftSH : TEM 00 

fg * : 5 0 
NA : O . 5 5 

l^--«f ^M^ttf : 6 0^ — -trVh 20 

(d) Jni»feii^«fisn5tss©^i!)ia : 1 oo M /# 

@ 1 2 {±±I2^#T'«D lx — -tfjpxtcj; 9 t?J »f * ti fc ~> V n > •> x ^ <D — lc *5 £ ®Tffi© 

0 ^fc. ±ta*#^<fc o jgfig^nfc?gis®a^igE©jp^^rR]©^#jii 1 o o timmmr* 

[0 0 4 8] 

^itiaa^M i 3 tf^ft^Mtc £ 9 M^nfcc t^ujHji-rSo 0 1 3 it, u-*r?e<D 

>3S1£<£> JP 2* t# 5 0 \l ou 10 0pm, 2 O 0 /ii, 5 0 0 1 0 0 0 'p U0& 4 (C O V* 30 

[0049] 

BHAfcf. NdrYAGI^ — If COiSfiT'^ 3 1 0 6 4 notte^T, i' ij 3 ygf 5 0 0 /i 

««TOi^, ~> U 3 VH&'DrtgPT'ti U— -\f 8 0 %«±S3®-T 3 d £ 3 „ E 

1 2{citi/ | J3y) iV\ l l (OmtEM 3 5 0 H iT**5<Dt*« ^ ft ? ® 42 <fc -5 ?g It 50: 
ifitti/iJny^iAtfj^^MiS, 7 5 /i m©g|5#t;:Jgj£;* tt-i> 0 C 

<Djgj®^«, JP£ 2 0 0 /i m<D D n V 1 ^ i ^ T S £ . 9 0%W±^:fD-C J 

. U — If MisV n in 1 1 ©ftgPT*©42;**l3©«{IfrT-& ti £: A. if tfMT 

So ccctti. ->'jn>f xai i ©rtg&T u— if^*'©iix^nT. mmmmm&ijyis 

0 0 0 *f 4 ©$72I~S73lO r t!3#A;l/^ — If lz <fc -5 -> U 3 > <D Sti I # tt 
[0 0 5 0] 

•/'J nyjiAa, ^St^a^lg^fi^i: LTSfffi73(Sl{c(a]3b^oTiijn^.%^^-li: 
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igefr p,«ij*i#fi£s : f zm-s. mmtim<Dm&fr ^ffln^ist ^m-^Rumm^ zmmfc 
i^taK'soaKffittH 1 2 tc^-r ,«fc 5 tertffiK©*}g»i&arai*#jBjssn*. snx 

[0 0 5 1 ] 

(3) &J(1lttttfjn&r*Xfl:1lltt<0«£' 

Sftfttf 1 x l 0 8 (W/cm 2 ) W±T*^^;bX4i*M nsJWTO^frT*MI#-r«o ^7l/X«£ 
8&J6TJS< LT, ^^fc? KiR*inx«*«iortffl»::ieci-?-er« fc. ^^fiRtiSx* 10 

Ht^Lttt, gg^tf 1 X 1 0 12 (W/cm 2 ) T«S5„ ^ /b X $1 P x. tf 1 nsttTtfffS L- 
4 2 IsIU- «f gJtaXP^H^jfi ( 1 9 9 7 f. 1 1 ) ©SI 1 0 5 1 1 1 W<0 r 

[0 0 5 2 ] 

jS3J;3(cLT, faX»*f&fc U — *f3te%BBff-r«C fcteJ: tK imx:ttft%{;:c£St®ilE£ 20 
ffiELT^5 0 cin^Jzt). U — -*fy£tf/<jUX U — If ft<0«l^ 1 /\)\,7.<T> is 3 h (O 
$ 0 1 /^l/X<0 l^--tfM#f) T?Jgj*^nfc3ScftX#y hfcfe^Tx WW 7 -f V K rS o 

[0 0 5 3 ] 

(A) inlMf|:/Wl/y^X (I8fig) * - 7X^ia (IfZOOiim, ^tg 

(B) V — If 

3^3^ : **fl:l/-fieN d : Y A G U— if 

i£g:i06 4 nm 30 
P-ifftX#-y hilt : 3 . 14X10" 8 cm 2 

^mmm •■ qx^v^/^ux 

.aOilLSiSa :'l 00kHz 
^^Xfg : 3 0ns 
liitl : mil< 1 m J //^;l/X 
P-lfTfeffiK : T E M 0 o 
mK&ti : HSSfilft 
CO *)tffl U>X 

mm : 5 o m 

N A : 0 . 5 5' 40 
l---*f^^Sfc*fr ^aji^ : 6 o^--h>h 
(D) linlStitfiiJtlSfl&O^lSa: 1 0 0mm/# 
iraX5tftt|-eaSS1f>yyb 1 . 2 © # >5r tc i5 <^ T . ;faX#ilf&©rtgPtcg|ft£;&£-*5-t!; 
T^;l/XU-if)t^l;^l'X>'3 7hL, iraXttg^<Drtg8t£ ^ft^ SfclRfc: «fc £ ^ ^ -y * 

if vt> i icwmmft<D^>vxis-*fKttmM l\ -9- 2 tcR<i^ 

CD/Wl/X U-lf ft^M Lfco 
[0 0 5 4 ] 

0 1 4 t±-tf>^;l/ 1 ©¥©0^X5:^ Lfc^T-;& «K 0 15 ttlf^:/^ 2 «flO?X$ 
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5 ©XVII- XVII^^^orcBTffi^«iC^IicSLfciaT^-So iPl^fi 

f$5«7X A2 1 1 © ft SlUC :7 ^ -y £ X # y h 9 0 # Jgfig £ *X T ^ 3 o 
COO 5 5] 

0 1 6(citJ:9 ic/^bx l> — if T^^jSJgfiJt©^^, l;^l/X«)->3 -y hTf dcJti5 
*7 ;y ^X^-y h 9 0 ©^&(±jS^(l^©(^^(citio fc7j(Rl^t3V^Tffl^Wtc^^ < & o 

cnti, ^7-v^X#7 h9 0<Ofi)b'C©Sl°ltffiI?nT^«i:t^SLT 
t/^o —7a . E 1 7 tc^-Ti; ^ {c/^Uxi^ — +f7t^P3<l7 l fi©« : &, l ^;l/XfiD->a 7 
JgfigStlS ;7^-y 7X#-y h 9 0 ©rf-j£ « # S © 7j IrUc # < &?>&^o ft^tffi^fcfc: 
373|rI©i7 5 -y ^X.i?y h 9 0 ©\T?£ ti. t >7*;H O?: 2 <t O^t < ftoT 10 

[0 0 5 6] 

ct^iKB^-rs 0 01 8Rosi 914', bQjLtsmvaiDmm^jE^ -oicfeiTB&znrz 

? -y 1 -> 3 ; y h T*Jgfig£ tx § ^ ^ -y * X jtf -y h- 9 0 ^ 

Wm^fe^J > 5 T^Mfig-T 3> C tlCtO, SJEtM^'I' > 5 KiSo ^7 ^ «y 5- 

®i§E 9 tfflSnTi/^,, Hi 8 a, A/l/X U — ^7fc©H3g<l7£©75"|Sj#gj»r : ?^^'i' > 
5 ti&'S J; 5 t LT, /S;l/X 1^ — +r ft^HB&f l TM£ ftfc ^ -y <?fttHc 9 ^iLT^S 
, ^ =7 -y £ X#-y h 9 0 ftJKr^^^^ > 5 ©TjIrHcjSo T © J£ fig# <Eii £ ft 3 C t \z. 

1 ^ c ©7b~ (»]© < fcoTi^s. <fcoT. '>ft^->3 7 hST-^liff 20 
7 ^ y 5 fcf 7 7 9 ^fg^t s ttfftSo — 01 9tt, ^;bxu — 
1f7t©iS^®^©7^lRl?:%»r^^^-r > 5 t S3S £ -frT^ybx l^- *f ft % fig L T Jgfig £ 

ft tz 5 ^ >y ;7 ffim 9 5:SLT^5. ^7 ^ y :7 X ;}? >y h 9 0©^»r?S7-<>5cDS|6l <D^t 
?4 (±ltRW^^>^-e, ^ ^ -y 9£rJ£fig-T£©fc:0 l 8 ©*§£•£ it^T ~> 3 -y 

^ < & BEoT, 11 8 t/B-r**ffi?Bffi{c^?, ^ 5> -y ^ m & © fig 7a ?£ « . 0 1 9 

[ 0 0 5 7 ] 

Sfcv 0 1 9 fcaRT^f&ttx /<7l/X U — -9-*7t<Difi^(13t<D73 (Rl^«/»r^S^ V > 5 iijEJg 

9 0ti. WWi^l£5> Y> 5 Oi|B?3lRl.tc43l/^T®fiJc^ffijl^tlTl/^„ J; o T , ^'^X 30 
#«y h 9 0 ©SJW^^-f V 5 ©*I7j (^©SStftf*^ < * t> f r& t . iniJtfft^^i 

m^m^-t > 5 ic j&oTttegfcgjw-rs n t&T-% cntsLt; 0 1 8 tc^-r* 

^^®k:&373 j£lc*5<^T, ->3 7 hiCg|c2n5^77^X^>y h9 0«, W^r^ 
^ > 5 fc ft fatty* ©7? fate** »? ®{/T^5v^T\ in I *f li $&l © fit SB & #J #r 

[0 0 5 8 ] 

, U-1fft©tira{IftEP£Sr*ira©ftf4b7?fttC;7^y ^ x >i? -y h 9 0 © fig # {£ it £ 

c ©73 IrJIc^o /c^j4^taw«j{c^:^^ ^ v -y ^ X# -y h 9 0 fig T # -5 0 J: 40 

'h?<*5eif, * 7 -y ^ X^-y h 9 0 «fi^b73("Itc?G-D fc^-ffi*^^ < & & „ it^H 
7fett^P3**^©ffiR{l7teT-feS„ *gR*^ 1 T'tiRd^fc* t) x ^7 ^ -y ^ffi.lg?©m^73 

[0 0 5 9 ] 
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[0 0 6 0 ] 
C0 0 6 1 ] 

cut i mi 

suit* 'u— •9-*^L©ai^ j f>>'^i/x*si?^pii5-r a fcfefc u— +f ytw. i o i %®mt 
% u— yftmuun i o 2 t , u— if^M i o i A^mit^nfcu— if ytiomytom 
^^•pss-r sftpg^pgpgp 2 o i mn^mm^ 2 o 1 fr^mm-zntcu— +fftL<D<i 10 

t^^BS 9 0 " fcltlHlltePffi-r § 9 0 • IeJ^aS«5aP 2 0 3 t £<i7l3o 
[0 0 6 2 ] 

U-^^.l 0 1 IZ/*;IX U-lf Tte^r^l^-r 3Nd:YAGU--»f T'&So U-^ytM I 0 1 C 
ffll/ 1 ^ c ttff t 5 b-+Fi: L T * C<Dffe. Nd : YV0< U — if ^Nd: YLF lx — If ->£> ^- £ >•+>- 7 

V0 4 U-if, Nd:YLFU-if ^fflV^S ©^»®T'fe-5o @#r*^(fcMig%M-r 3 * . 
£ >"9-:7 T-^T U — If £rffl<^3<D#$?igT;&3„ 
[0 0 6 3 ] 

flMq*MS 2 0 1 122 iCTjk? <fc o * 1 / 4 «g& 2 0 7 1 / 4 iSSJg 2 

o 7 «73{u£i e c t iz J; «raffl3fc€>«P3**Hflf.-e£So 1 / 4 & 20 

*5^T. ffiR^tt 1 tm^&^tfM^tl^o tiP3^Pii5gi5 2 0 1 (C J: »3 Ix — tf ^LC0{1 
[0 0 6 4 ] 

imisii 1 ^k^is^lp^ u— if jfcL^flgftfr -s*^-. ^-^mau 1 0 1 *» 6 mst^rn 

5 U — ^ ft Ui It 11141ft LP &<£T*. U— If ftLtfiSiiiiHilftLPOi: $T 1 / 4 6 1S ii 31 "T 

5 «t a fc, *t ratings as 20 1*4.1/4 ?sse2 0 7 (Dfifaft e %mm-?z> 0 u— 
fcsa«)tLPo u— if ft/c«- *?uffl-r ss§^. tiR^iiipgp 2 0 lii^stss, 

[ 0 0 6 5 ] 

9 0 0 ®$imm& 2 0 3 14, 0 2 3 ICtjk? <fc -5 & 1 / 2 2 0 5 ^^t?„ 1 / 2 jgft 

«2 0 5 ttMffiIft<DAS=fft{C;i«f LTig«-r^fHf6^0< 5jftSfilf*«. T=S:^b^> 1 
/ 2 2 0 5 tC0!l^.*f 73&*% 4 5 * © ft LP, AS* ft# A 3 £ . SiHftte 

AWftLP.JcftLT 9 0° fc It mm bfc BMftLP 2 i: 9 0 * laHteMffi gfl 2 0 3 « , 

tiR$iBK5gP 2 0 1 *^ e,/±Sl*^nirc l^ — If 3tL£D<lffc?r 9 0 " f£lf IsJiE^-frSll^ 1/ 
2&M2 0 5 £U--9 r m<D7fcff&±lcffig£-£3ftf1^-r ; 5c £fc. 90° IhIIeIIM 
2 0 3 «, ffiR*PS5^2 0 1 *v6mM5txfcP — -tf^L<D<lffi?r[sie^Hir^:^^^ x 1 
/2$1«2 0 5 5: U-+f3tLO)tS?(. Cr^b^, ftL# 1 / 2 j&S« 2 0 5 £ii 40 

[0 0 6 6 ] 

l^-1f Anl^B 2 0 0ttS6t,'90' le]fefSg5gi5 2 0.3 T-(13t% 9 0 " /c *t HI «k H S5 ^ 
tiX«?nS^ U— If ftL#A£f L*^0 U — If TfcKDftftiKDjRj^S: 9 0° IxSi^tEl 
f.nfc^Y»D^7H7-l 03i:. ^-T ^ a -Y «y 5 5 7— 1 0 3 TSIt? tifc U — If 

^nsiraiWfeti 1 tfiisnstl^.i 0 7 mm is 1 o 7 ^Xtt77i6i^^l!i5-ii:s 
tcVXDmXr-iS 109fc> L 0 7 £Xii&73 |pl^il3?-r S Y^>? (S| ^ -d: 5 

»OY#Xf-^l 1 It. 1 0 7 £rXfj&Rtf Y?4;£lo]K:S3£-f ^Z^T^lSi^^tt^-li- 

5fci6^Z«iX^-^ 1 1 3 ffiWti 1 0 7 © X-YSFffi^liOI«ftfe 1 <D JS £ # (&1 £ fA 50 
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t LT^m^^^TctbcD e^7.^~ i/2 1 3t> cn^EOOXf- ■/ 1 O 9 , 1 1 1,1 
1 3,2 1 3 (D^Wi^Umt ZXt— i/fflffltfL 1 1 ^ fil X. 3 „ 

1 0 0 6 7 ] 

1f ^L^^^Sga<0 73fp) t * -5 0 J:oT. Z»XT-i/l 1 3 & ZI4 7j IrI tc # ®j £ -5 £ £ 

te«fct), tmnLftSiya 1 ortgpic u — if ftL© jlift -SP^^-fr-es c i:^f?5 0 c <d 

*ftj£p©x(Y)tt?D fpjcD&iHi, iDiMf» 1 zxmm^-r-is 1 o 9 (111) tciox 
(Y)|fi7a(S){i:^»i?-tfS d £ J: 0 fto 0 X(Y)f4x^-^ 10 9 (1 ll) #3£ft^K<D 

— #1 t & 3 „ 

[0 0 6 8 ] 10 

SLttffSS & e,3g*S)& U — If ftTfe J; i)£ffll/>X 10 5 1± #lft#J£<D -#J T* & 
So ZlftX^— i^l 1 3 {± I-- — If ft^jfiftj££iraX#S^©rtg|Hc 3 #15© — GllT 

[0 0 6 9] 

u- +f fining 20 oaj^ic iisio7 tc^B^n/ctaxttM 1 *niw.ytmiz& 

J%.V$tk?tmis>X 1 0 5 h m C^W±{cffiS$tift oIM^ffl© If-AX^U >y 2 l l 9 t 

, e-AX^'J?? 1 1 g^jftftJEl^Xl 0 5 ttOrSIC 9^ >7 a-f £ = -5 20 

— 1 0 3 A'EIJnn^. t-iX^'J-y* 1.1 9 14, «J « ft <D ift ¥ # £ K » LSI 9 

W^-5o iSSfflftzil 1 1 7.frSJ^LrcRJMft*JH±fc:-AXXy <y * 1 1 9T?$f)*^Eil 
£*U C OKI* £nfcRl?.gft*g#^'-f' ^a-Yy^S^-l 03 fiO'i^fflUyX 10 5t 

Sj&l, imjiitmva i > 5 ^#^trM 3 ^f&w-rso 

[0 0 7 0] 

U~ IfJfraXS® 2 0 0 6 lc, tT — AX7"'Jy5l 19, #V ^o-Tv^5^ — 1 03 
St/jftftJl L'VX 1 0 5 tl^ Cft|fl±KgeS^tlfc»®^? 1 2 1 Rtfg§l/>X 1 2 3 
^1^.5, ISIf 1 2 1 <t L T 1± 00 x. li" CCD (charge-coup led device)* ^ ^ W$> Z> „ #J 
$T^3£^^ is 5 ^^r^tyftffi 3 ^IB^ LfcRlMftllOSStfta. iftffl>yXl0 5, ^ 30 
^^^7^7-103, f-AXX'J'^l 1 9£jgJ§L, SSiSUi/X 1 2 3T'igS 

?titiil?i 2 lfffitsn, «®f-^i:%5„ 

[0 0 7 1 ] 

v-tfKraiite 200 «^ p,ic, mjr^ i 2 i ij^ffl^snftgtf-^A'AAsns 

S^-r-^HgB 1 25t, — -f JnlgS 2 0 0 WT S^ftfrJSPgP 1 2 7t, 

t-^i 29i, £{i*3o mm?— zmm& 1 2511, mm^- $ i^xm^myt 

M l 1 7X^*U/c^«ftom^^aS3±lc^^-a:S/c46<Oii^T ? -^^g|»-rSo C 

(dm&t— $*mic i/txf- ^fwasas 1 1 5 ^ziix-r^^ 1 1 3 &&wjmm? z c t 

lc<fc »K RT*Ift©£l;£tf 3 <t^tt5. ioT, jf m^— ^J&SgB 1 2 5lit 

— h7t-AXa^7 h i: LTtlltS, $ tc. mm^— * MSB 1 2 5H, 2 40 

t^.* 1 2 9 Icffi^H^^A^^^tlSo 
[0 0 7 2] 

■t#a»s.i 2 7fc«, xf- i?4a»» i i 5*^©?-?, jg^^-^sasgc i 2 5 a* 
ftig i i 7 &lfx t 1 — ismw& r i 5 *%mt s c t trti > u— +f spx^h 200 

[0 0 7 3 ] 

^lc,J2 iRif@2 4^ffl^T, *Hfi6J^^<Dm i Mlcgkz u— if inx^rS^SiWr S 50 
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0 I2 4tt; C CD U—^hQJlJjm&mffl-tZrclbCQya—^*— bT*&2>o fin I *f ft $&J 1 

(i>"J 3 xAt$5o 

[0 0 7 4 ] 

£tts u-if^ig i o i sriijg-r & (si o n o munmrn i ojp^^ad^-r s 

-S (SI 0 3) . Ctltt, U--»f 7^L©*3t^P^fiOXWft^ 1 <Drt9Hc{4B£ 
•ttSfc&Ks iraX*Tfi% 1 <D«ffi 3 IctiLMtZ U — If ftL<D^7te«g3l£: LfcjtaXjtf* 
fft 1 ©Zffi73 ^OMIfiS. C©^ai^^»M»S.l 2 7£A7J?n5„ 10 
[0 0 7 5 ] 

JraxftftS&i i £ if tniSEB 200 <oicB£f 1 0 7c«it5„ ^ lt, ffi&fsfts 1 

1 7fr&BT«3t*«5fes--a-Tftjx»*» 1 *jsaw-rs (s 1 0 5 ) 0 jHia*nfc«w*jE 

« a®-? -asanas 1 2 5 ^©ffl®^— ^fcS^i^Tigfi&T 1 — *$&.gaj 1 2 

5tt«s?fliftjgi 1 7 o^&ft£D«L£#a® 3 fcteg-rs ± a 5 s — ( 

5 1 0 7 ) o 

[0076] 

C Ol^f- *(±7.-x— i^fWffllgtf 1 1 5 fc: 331 6> *l 3 <, Xf- v'^J®gP 1 1 C<Dj»j£ 
T^-^^atC LTZ*Xf-y 1 13 «rZ«5Sfi| (S 1 0 9 ) . C tl tC <fc t> * 20 

wtmmytm 1 1 i <D^mjt(DM&,ttm.m 3 tcsits. mm?— ^sasss 1 2 5 a 

Sft^— ^ tS-cit/^T. ^Kr^-S^-Y > 5 ^r#CrinxWftKl l £>SE 3 <?>m±mm -t— Z 

*WiW?z>o c <Dt&xmm j r— * n±#mvn& 1 2 7%^lt*-^ 1 2.g'ic%&tw c 
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